Introduction {#Sec1}
============

The COVID-19 outbreak caused by the severe acute respiratory system corona virus-2 was officially announced as a pandemic by the World Health Organization in March 2020. Amongst all healthcare specialists, otolaryngologists are at a high risk of being exposed to the Sars-cov2 virus \[[@CR1], [@CR2]\]. The virus has been detected in swabs taken from the nose and throat of both symptomatic and asymptomatic patients \[[@CR3]\].The virus is known to survive on surfaces for up to 72 h and in the air for 3 h or more \[[@CR4]\]. The characteristic contagious nature of this virus makes all aerosol generating procedures of the nose, oral cavity, pharynx, larynx, and trachea potentially hazardous \[[@CR5]\]. When aerosolized, there is a propensity of this virus to spread and contaminate multiple surfaces including air exhaust vents that circulate air \[[@CR6], [@CR7]\]. The otolaryngologists and head and neck surgeons, who assist and perform upper airway procedures, are at an increased risk of infection from aerosol and droplet contamination.

Aim of the study {#Sec2}
----------------

Main aim of the study was to provide certain broad guidelines for triage of patients during the Covid-19 pandemic, along with highlighting the important practices meant to be followed for patients requiring ENT care during this pandemic. These guidelines and series of recommendations are drawn from our experience and recently published literature on COVID-19 from national and international bodies to support ENT surgeons as they respond to the outbreak.

Methods {#Sec3}
-------

The ENT Cochrane, Pubmed and Web of Science databases were searched without a time limit using the terms 'COVID-19 and SARS-CoV-2 in conjunction with ENT surgery.The PubMed, ENT Cochrane and Web of Science databases were focusing on the newest report, using the terms "COVID-19","ENT Surgery", "SARS-CoV-2" and "ENT Surgeon".

A total of 797 articles were originally identified using our search criteria. 763articles were excluded after reading the text because they were not relevant to the topic. Therefore, the total number of 34 studies were finally chosen to prepare this manuscript.

Triage {#Sec4}
======

While the number of COVID-19 positive cases are rising exponentially worldwide, it is getting difficult every day to predict the time period for which the elective cases shall have to be postponed. Based on the most current compilation of information, the American Academy of Otolaryngology--Head and Neck Surgery has recommended that all otolaryngologists should limit providing patient care to those individuals with emergent medical conditions \[[@CR8]\]. Though most authors recommend deferring elective day care surgeries \[[@CR2]\], a few however believe that provisions for day care surgeries must be made, as the need for shifting the OT staff elsewhere might arise due to an overload on the health care system, in the future \[[@CR9]\]. Keeping in mind the scarcity of health care providers and health facilities during the pandemic, we do not advocate day care elective surgeries in the current scenario. Day care procedures in otolaryngology could be aerosol generating and would increase the exposure to patients and doctors. We believe that, triage would be the key step by the otolaryngologist during the COVID-19 pandemic.

Triage would not only reduce the burden on the health care system, but also ensure minimal exposure of an individual to a hospital environment in addition to ensuring that all emergency cases are promptly and effectively dealt with by the health care workers. It would also ensure minimal exposure to the health care staff during this time without compromising essential patient care. In cases where it is ascertained that surgical intervention would be a part of the management, prioritization would be the next step.There is a detailed description of the levels of surgical priority, given by Royal College of physicians and surgeons Glasgow \[[@CR10]\].

Our recommendation for triage is to categorize patients into two broad categories (Table [1](#Tab1){ref-type="table"}).Table 1Triage of patients during COVID 19Category I (emergency cases)ProceduresManagementRequire immediate intervention and include cases like: Foreign bodies of the airway Foreign bodies of the esophagus, Uncontrolled epistasis, Airway obstructions and Malignancies etcPrompt preparation of the patient for OT and educating the OT staff about essential precautions to be taken in the OTOnly trained personnel to be allowed in the OT and donning and doffing procedures be practiced before handCategory II (non-urgent cases)ProceduresManagementInclude all elective procedures such as: Endoscopic sinus surgeries, Tympanoplasties, Mastoid surgeries, Planned surgeries for benign diseases Phonosurgeries, etcDeferring the procedure to a later date unless the otolaryngologist is suspicious of impending complicationsPatient counselling and reassuranceConservative management/ extended maximal medical management of the cases would be doneThis would play a key role in the present situation as patients would be able to understand the benefits of postponing their treatment to a later date

In our opinion, if triage recommendations are implemented properly, the risk of exposure to both doctors and patients would decrease substantially.

General considerations for ENT surgeons {#Sec5}
=======================================

Spread through asymptomatic patients {#Sec6}
------------------------------------

An important observation to take note of by the otolaryngologist is that the disease could spread through asymptomatic patients. SARS-CoV-2 is found in high concentrations in the nose and throat in symptomatic and asymptomatic patients \[[@CR3]\].The use of face masks has not been able to control the spread of COVID-19 in asymptomatic patients \[[@CR1]\]. There are reports of asymptomatic, healthy patients, demonstrating visible ground-glass changes on radiography \[[@CR1], [@CR11]\]. There are reports which prove that the virus can spread through non respiratory surfaces like eyes and hence the use of face masks may not be protective \[[@CR1], [@CR12]\]. We recommend that, every patient being dealt with by an otolaryngologist should be treated like a COVID-19 suspect in the current scenario. The use of gloves and face masks should be made compulsory along with maintenance of adequate social distancing amongst patients in the OPD and essential precautions must be explained^.^

General precautions for ENT surgeons {#Sec7}
------------------------------------

Head and neck examination that will include the mucous membranes should be performed maintaining the suggested level of precaution. All necessary precautions have been detailed in recent studies \[[@CR24]\]. In the present situation, all ENT surgeries performed irrespective of whether the COVID-19 status is known or not, should be done using enhanced personal protective equipment, including an N95 respirator and goggles or Powered air-purifying respirator, disposable cap and gown, and disposable gloves. Powered instrumentation should be avoided during this time, and if carried out, the use of PAPR is recommended \[[@CR13]\].

As all airway procedures including routine intubation and extubation are aerosol generating ones, sources recommend the pre-operative screening of all patients for COVID-19, 48 h prior to undergoing any surgery under general anesthesia \[[@CR6], [@CR14]--[@CR16]\]. In accordance with the statement issued by the American Academy of Otolaryngology-Head and Neck Surgery in response to the CMS guidelines, we believe that "unless emergent, any surgery should only be undertaken after ascertaining the COVID-19 status and then performed using either N95 respirator masks with eye protection or PAPR \[[@CR17]\]. The recommendation of CDC and WHO to wear protective gowns, gloves, goggles and medical masks to safeguard oneself from being infected with droplets, sounds noteworthy until supply chains for N95 masks are restored \[[@CR18], [@CR19]\].

Use of powered air-purifying respirators vs N95 masks {#Sec8}
-----------------------------------------------------

While a debate still exists in literature, regarding the use of N95 masks and tight-fitting goggles or the use of powered air-purifying respirators (PAPRs) \[[@CR20], [@CR21]\], we believe that the decision to use any one of them should differ from case to case and should be the call of the surgeon. Sources claim that the assigned protection factor range is 25--1000 for PAPRs and 10 for N95 masks \[[@CR22]\]. However, the PAPRs have their own disadvantages of being cumbersome to use, limiting visibility due to fogging up, making the use of a headlight difficult and making the process of donning and doffing a potential source of infection \[[@CR23]\]. On the other hand, ill-fitting N95 masks also have their own limitations of increasing the risk of exposure \[[@CR23]\]. While both have their own advantages and shortcomings, decisions about which protection to use may depend on the settings, risks, and logistics \[[@CR24]\].

Our view in this regard is that N95 masks are good enough to be used during all OPD examination procedures. The use of PAPR respirators should only be restricted to procedures which have high potential to generate aerosols. However we would prefer the use of PAPRs over N95 masks with goggles in a patient whose status is known to be COVID positive.

Recommendations for specific procedure {#Sec9}
======================================

General precautions for otolaryngologists while carrying out procedures are described in detail in novel studies \[[@CR23]\].

Otological surgeries {#Sec10}
--------------------

Most otology procedures should be postponed to a later date.The process of drilling in the mastoid bone generates aerosols in large quantities \[[@CR25]\]. While it is a known fact that COVID-19 virus spreads through the respiratory route, sources claim that the possibility of blood-borne transmission cannot be ruled out, although this risk is likely to be low \[[@CR26], [@CR27]\]. There are studies that document the presence of corona viruses in the epithelium of the middle ear during upper respiratory tract infections, although there is no specific evidence to prove that there is presence of SARS CoV-2 in particular till date \[[@CR28], [@CR29]\]. Hence ear surgery in the present scenario could put the operating surgeon and other OT staff at risk of acquiring infection by generating aerosols during the procedure.Urgent indications such as acute mastoiditis, facial nerve injury, certain malignancies and other impending complications requiring immediate surgical intervention should be dealt with keeping all precautions in mind.

In our opinion, if an otological procedure is to be undertaken, the number of people being exposed to the risk, while the procedure is being carried out should be minimized. Also, all patients must be considered COVID-19 suspects if pre-operative screening is not available and the necessary precautions should be taken accordingly.

Tracheostomy {#Sec11}
------------

Performing a tracheostomy on patients with suspected or confirmed COVID-19 will be challenging both for the ENT surgeons and the other health care professionals who are part of the team \[[@CR30]\]. Avoiding early tracheostomy in patients with COVID-19 is suggested because of the higher viral load that may be present at this time \[[@CR23]\]. In addition, early tracheostomy was not found to be associated with improved mortality or reduced length of intensive care unit stay in a randomized clinical trial of patients on mechanical ventilation \[[@CR31]\].

Some sources recommend the formation of a specific 'COVID airway team' during this time for the purpose of carrying out tracheostomies and follow specific guidelines for the procedure during this pandemic \[[@CR32]\].

Sinonasal and upper airway procedures {#Sec12}
-------------------------------------

In our opinion, procedures like diagnostic nasal endoscopies and laryngoscopies should be avoided during this time. They must only be carried out in cases of suspected malignancy or foreign body removal. For upper airway procedures like intubation and extubation, the operation theatre staff must be cut down and appropriate PPE should be worn by all. We recommend special training of the OT staff during this time and advocate practicing donning and doffing of PPE by the health workers. Jet ventilation procedures would be hazardous and must be performed only under rare and necessary circumstances and with appropriate PPE, preferably in a negative-pressure room \[[@CR23]\].

Management of facial trauma {#Sec13}
---------------------------

During the COVID-19 pandemic, the main aim should be to minimize the exposure to the health workers, preserving PPE and above all be prompt in our decision making. Literature from sources claims that most facial injuries can be evaluated by the emergency medical provider and photos of imaging (if indicated) maybe documented in the patient's electronic medical record. If possible once the initial workup has been completed, most patients can be triaged without coming in direct contact by a member of the trauma team, unless absolutely essential \[[@CR33]\]. After following the trauma triage protocol, if assessment and treatment of facial trauma is needed, our recommendation is to treat patients of unknown COVID-19 status as COVID-19 positive \[[@CR23]\].

Conclusion {#Sec14}
==========

Based on our experience and a thorough reading of literature on the various recommendations being followed for surgeons worldwide, we can state with conviction that any surgical procedure which is non-urgent must be postponed to a later date, making triage of procedures the first and most important step towards ideal surgical management of a COVID-19 patient. We recommend pre-operative testing of all the patients with unknown COVID-19 status. In accordance with Stanford guidelines, we also support the concept that any patient could be infected with COVID-19 unless proven otherwise \[[@CR34]\]. Hence, a comprehensive evaluation including relevant clinical history, correlating with results of the Rapid Antigen and RT-PCR tests and with findings of Chest CT scan, is advocated to ascertain the COVID-19 status of a patient.

Following the decision to carry out a procedure, a detailed knowledge of the precautions to be followed for the concerned procedure is a must. It is imperative to follow these measures to ensure the safety of both, the patients and the ENT surgeons while dealing with this pandemic. Keeping the above recommendations in mind, we are likely to emerge strong and successful in our management of ENT diseases during the COVID-19 pandemic.
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